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(54) Tltte: ELECTRONIC TOADING SySTEM INCLUDING AN ALTO-ARBITRAOE FEATURE OR NAME SWITCHING FEATURE 



(57) Abstract 



An clccm)nic trading system includes a plurality of trader terminals 
for n^xiving credit parameter data, arbitrage parameter data, and trading 
data from a trading entity and displaying trade infamiation to the trading 
entity. The trading data includes bid and/or offer Information input by 
the trading entity. The system further includes a computer connected 
to the plurality of trader temiinals via a communications network which 
receives and stores the credit parameter data and the trading data from 
the plurality of trader tcmiinals. The system also includes a detector 
circuit or program for automaticaily detecting an available aibitragp 
opportunity including a plurality of trades based on the credit parameter 
data, the arbitrage parameter data, and the trading data: and a circuit or 
program for automatically executing the available arbitrage opportunity 
by executing all of the plurality of U^des. A similar electronic trading 
system includes an automatic name switch feature wherein the plurality 
of trader terminals receive name switch parameter data, credit parameter 
data, and trading data frwn the trading entity. A circuit or program 
automatically detects and executes available name switch transactions 
based on die credit parameter data, the name switch parameter data, and 
the trading data. 
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ELECTRONIC TRADING SYSTEM INCLUDING 
AN AUTO- ARBITRAGE FEATURE OR NAME S WTTCHIN G MATURE 

A porti<m of the disclosure of this patent document contains material which is subject 
to copyright protection. The copyright owner has no objection to the fecsimile reproduction 
by any one of the patent disdosure, as it appears in the Patent and Trademark Office patent 
files or records, but otherwise reserves all copyright rights whatsoever. 
EDEXD OF THE INVENTION 

The prcsmt invention relates to an dectiomc trading system which automatically 
identifies arbitrage opportunities created by credit-related discnqiandK within a market and 
optionally automatically eieecutes the iq[)piopriate trades, thereby enabling a trading mtity to 
extract low-risk trading profit from the market, 

Tlie present invention fiirther relates to an dectromc trading system which 
automatically and instantaneously enables less creditworthy trading entities in a market to 
trade using the credit lines of more crcdit*wortfay trading entities in the market, tiiereby 
creating ^fi4^^nnsil market liquidity. 

-1- 
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BACKGROUND 

In dectionic trading system for markets in which credit risks and setU^ent risks are 
bom by trading parties, the txading parties input credit lines into the trading system which are 
used to limit a trading entity's exposure created by transactions witti other trading entities on 
the system. For example, by entering a low or zero credit line for a particular trading 
count^arty, a trading entity prevents most or all potential trades between itself and the 
potential counterparty. Thus, by adjusting a counterparty's credit line, a trading entity may 
limit its gross or net exposure (outstanding risk) based on transactions with individual 
counterparties and its total exposure to all counterparties. 

In a matching system v4uch enables trading entities to enter credit limits, such as those 
described in U.S. Patent No. 5,136,501 and U.S. Patent No. 5,375,055, the credit parameters 
input by the trading entities may result in situations in which a first trading entity, trading 
entity SI, enters an offier which matches a bid entmed by a second trading entity, trading entity 
S2, but the qrstem will not execute tiic trade because either trading entity SI has not extended 
sufficient credit to trading entity S2, trading entity S2 has not extended sufficient credit to 
trading oitity SI, or both. Otiierwise ^ted* there is insuffident bilateral oedit availability 
between tnuUng entity SI and trading entity S2. Notably, the trading mtities may be 
individual banks and trading inirtitutions and/or groups of banks and trading institutions. 

Similarly, trading entity S2 may enter abid witii a higher price than an offer entered 
by trading entity SI. Again, SI and S2 cannot trade with one anottter because there is 
insufficient bilateral credit availability between the two. In this instance, an "arbitrage" 
OPportuniQr exists in that a third party, trading entity S3, which has sufQdent bilateral credit 
with both trading oitity SI and trading entity S2, may buy from SI at a low price and sell to 
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52 at a higher price, thereby obtaining an immediate, low-risk profit due to the credit 

disciepancies in the market. 

The known electronic trading systems do not provide any means for automatically 
identifying an arbitrage opportunity created by credit discrepancies in the market and 
optionally automatically executing the appropriate transactions, thereby enabling trading entity 

53 to automatically, efficiently and effectively csqntalize on the arbitrage opportunity and 
increasing die liquidity of the market wiUiout the addition of new bids and offers. While the 
system described in U.S. Patent No. 5,375,055 displays Uie best available offer and bid prices 
to martet makers, titereby indicating tiiat an arbitrage opportunity exists when tiiete is a 
discrepancy between tiie two prices displayed, the "055 system does not provide any means 
for automatically identifying and/or cs^italizing on tiw axfaitsage c^portunity. Furtiiermore, 
the known trading systems do not provide any means of ensuring that all trades needed to 
suocessfiilly complete the arbitrage transaction will occur prior to executing any of tiie trades 
sudi that trading entity S3 does not incur the risk of cmly one ade of the arbitrage transaction 
being executed. 

A related drawback of known dectronic trading ^sterns which accommodate markets 
in which tiie trading entities bear a credit and/or settlement risk is that these qrslems do not 
provide a means by which a less credit-worthy ttadingenti^. trading entity S4* may trade wltii 
other traiUng entities uang die credit line ofa more credit-wortiiybading entity. Forexumplt, 

if trading entity S4 atea a bid which is compatible witii trading entity S2'8 o£fer, but trading 
entity S2 has not extended sufBcient credit to tradii^ entity S4, no transaction could occur in 

the known trading systems. However, if trading entity S4 were able to use anotiier bading 
entity's (e.g., SI or S3) credit line to complete tiie transaction (assuming tiiat trading entity 
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Si or S3 has sufficient credit with trading entity S2 and S4) through an agreement between 
trading entity S4 and trading entity SI or S3, the Uquidi^ of the market would again be 
increased. Tliis "name svdtch" procedure may be instantaneous (no discretion option is 
provided) or may be implemrated to allow discretion of the part of the user in the context of 
an electronic trading system. 

The practice of name switdiing in which one party trades under the credit lines of 
another party may cunently be accomplished tto>ugb the use of a broker. However^ there are 
presently no electronic trading systms which can automatically, instantaneously, and 
effectively perform the name switdi pnx»dure. 
SUMMARY OP THE PRESENT INVENTION 

In view of the above discussion, it is an object of the present invention to provide an 
electronic trading system vdiich automatically identifies aibitrage opportunities arising from 
price anomalies ths^ arise due to credit discrepancies within a market 

It is a further obje^ of the present invention to provide an electronic trading system 
whidi automatically and efGdently executes the trades necessary u> complete an arbitrage 
transaction without risk to the trading entity , or automatically provides a trading entity with 
die qption to initiate the aibitrage trade. 

It is another object of the present invention to provide an electronic trading system 
which is CG^able of perfbrniing an automatic, instantaneous name switch operation whereby 
a less aedit-worthy trading entity uses the credit Ixn^ of a more credit-wordiy trading entity 
to «ecute a desired transa^on which would not be otherwise available to the less credit- 
worthy trading entity due to lack of bilateral credit availability. 

The auto-arbitiHge and name switch features have diffemt purposes and address 
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different needs within a market, Tte auto-aibitiage feature addresses the need f r a mean^ 
enabling a trading entity to automatically and effectively avail itself of arbitrage opportunities 
without incurring significant risk- Hie name switch feature is a function of the conrniexdal 
relationships between trading entities, whereby one entity utilizes uses the credit lines of 
another entity to obtain Hades and compensates the other trading entity for the use of its credit 
lines. However, both features are implemented through similar functions provided within an 
electronic trading system. 

An electnmic trading system having an auto-aibitrage feature according to the present 
invention includes a plurality of trader terminals for receiving credit parameter data, arbitrage 
parameter data, and trading data from a trading entity and displaying trade information to the 
trading entity. The trading data includes bid and/or offa: information input by the trading 
entity- The system further includes a compute- connected to the plurality of trader terminals 
via a comniunications network vrfiich receives and stwes the credit parameter data and the 
trading data ftom the plurality of tradw terminals. The system also includes a detector drcuit 
or program for automaticaUy detecting an available arbitrage transaction including a plurality 
of trades based on the credit parameto^ data, the arbitrage parameter data, and the 
and a drcuit or program for autirniatically executing the available arbitrage tra ns ac tion by 
executing all (or none) of the plurality of trades* 

An electronic trading system having a name switch feature according to the present 
invention includes a plurality of trader terminals for receiving credit parameter data, name 
switdi parameter data, and trading data from a trading entity and displaying trade information 
to the trading entity. The trading data includes bid and/or ofifer information input by tiie 
trading entity. The system also indudes a computer connected to the pluiafity of trader 
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tenninals via a oommuidcations network, wheiein the computer receives and stores th oedit 
parameter data, the name switch parameter data, and the trading data firom the plurality of 
txader tenninals. A dicuit or program automatically detects available name switch transactions 
based on the credit parameter data, the name switch iKUumeier data, and the trading data, and 
automatically executes available name switch transactions. 

Hie electronic trading system according to the present invention is designed to take 
advantage of arbitrage c^ypoitunities that exist in a maric^ due to credit discrepancies between 
the parties. This type of arbitrage is distinguishable from more traditional arbitrage in which 
price discrepancies are created by friction within the functioning of a market, such as the 
logistics of completing and settling transactions. This type of arbitrage can be eliminated as 
markets become more efficient However, arbitrage opportunities based on <^it 
discrepancies as addressed by the present invention will always exist because not all trading 
entities are willing to extend the same amount of credit to all other trading entities. 

Also, the intia-market type of arbitrage accommodated by the system according to the 
present invention is distinguishable firom inter^market arbitrage, for example, ''spread" trading 
in commodity futures markets. Systems that aooonunodate spread trading, whereby, for 
example, a party trades one contract month for another oontcact month of the same commodity 
("calendar spreads") or one commodity for anottier commodity, are known in the art For 
example, the COjOBEX^ trading system developed by Reuters limited of London, England 
accommodates these types of inter-market trades. 

Various additional advantEiges and features of novelty which charactedze the invention 
are fiother pointed out in d&e daims that follow. Kiwever, for a better understanding of the 
invention and its advantages, reference diould be made to the accompanying drawings and 
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descriptive matter which iUustiate and describe preferred embodiments of the invenam. 
BRIEF DESCaUFnON OF THE DRA^VINGS 

FIG. 1 provides a diagram of an dectionic trading system according to fee present 
invention, including a computer and four trader terminals. 

FIG. 2 provides a diagram of a credit matrix including credit parameters entered by 
each trading entity in the system according to the present invention. 

FIG. 3 iffovides a diagram of a market "book" including all bids and offers available 
in the mailcet at a spedfxc time. 

FIG. 4 provides a diagram of trading entity Si's display screen which displays only 
those bids and offers which are available to trading catLty SI based on bilateral credit 
availability. 

FIG. 5 provides a diagram of trading entity S2's display screen which displays only 
those bids and offers Which are available to trading entity S2 based on bilateral credit 
availability. 

FIG. 6A provides a diagram of a display screen foe either tcatfing entity S3 or S4 which 
disidays only Oose bids and offers which are available to tiie trading entity based on bilateral 
credit availability. 

FIG. 6B piovides anagram of a display screen on which multqde trading instruments 
are dUsidayed. 

FIG . 7 proMdes a functional blodc diagram of the operation of one embodiment of the 
electioiuc tzadmg system according to tiie present invention i n dudi n g an auto^arbitrage feature. 

PIG. 8 provides a diagram of a trading oitity auto-arbittage paiBmeter entry screen 
used in the system aeooidiog to tfie present invention. 
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PIG, 9 provides a diagram of an alert message generated and displayed by <Hie 
embodiment of the system according to the present invention. 

FIG. 10 provides a functional block diagram of the operation of another embodiment 
of the electronic trading system according to the present invention including an auto-arbittage 
feature. 

FIGS. 11 A and IIB provide functional block diagrams of the arbitrage detection 
operation of the system according to the present invention. 

FIG. 12 provides a functional block diagram of another embodiment of the electronic 
trading system according to the present invention including a name switch feature. 

FIG. 13 provides a diagram of a name switch parameter entry screen used in the system 
according to 0ie present invention. 

FIGS. 14A-14D provide an illustration of sample credit parameter and name switch 
parameter entry screens for trading entities Sl-54 respectively. 

FIGS. 15-18 provide diagrams of four sample transactions used to iUustmte the 
operation of the name switch feature of the electronic trading system of the present invention. 
DETAILED DESCRIFIION 

With lefeienoe to FIG* 1, an electronic trading system aooocding to the present 
hivention includes a computer 101 and four trader terminals SI, S2, 53, and S4. Ttie trader 
terminals Si, S2« S3, and S4 are connected to computer 101 through a two-way 
communications network 102 which enables die transfer of information between the computer 
101 and the four trader terminals SUS4. The dectrmic trading system according to the 
present invention is envisioned to include numetous trading tenninals and possibly intermediate 
nodes located between the trader tenninals Sl-^ an computer 101 in the communication 
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network. Therefore, the electronic trading system according to the present invention is not 
limited to the configuration shown in FIO. 1. 

For purposes of the present description, the terms "trading entity,* "trading party," 
"par^," or "counterparty" refer to credit entities. For example, one trading oitfty or trading 
party (a credit entity) may, in fact, comprise a number of different branches, for example, a 
single bank having numerous braru:hes located in different cities and/or countries. However, 
the credit limit entered into the system may be a group credit limit (a total credit limit extended 
to a group of financial institutions). A credit entity may also extend individual credit limits 
to each brandi of a financial institution and a global limit which limits the total amount of 
credit that may be extended to the financial institution, even though the individual limits are 
not all m^ or exceeded. The credit matrix in the electronic trading sy^em according to the 
present invention may be modified to accommodate the necessary credit structures. The 
communications network may be dther a hardwired or wireless system. 

A sample credit matrix for the four trading entities SI, S2, S3, and S4 is shown in 
FIG. 2. Entries in the credit matrix are entmd by each trading entity prior to the 
commencement of cff during trading. EaxA trading exility enters only its ie^)ective credit Urm 
for eadi other trading eatlQr» and credit limits entered into the other rows of the matrix by 
oOier trading entities are not aoces^le. 

For example, wiOi reference to FIO. 2, S 1 has credit to trade with S3 and S4 but not 
S2. S2 may also trade with S3 and S4, but is unwilling to trade with SI (lo., has not 
extended credit to SI). Trading entities S3 and S4 may trade with all parties. The credit 
nsatrix used in the sytfem aocording to the present invention may store monetary amounts of 
remaining credit (as ^own in FIG. 2), ranking information such as al^betic ranking 
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indicating Ihe extent to which one party wishes to deal with another party, yes/no values or 
any other type of appropriate filter information. 

FIG. 3 provides a diagram of the "book" of all bids and offers that are available within 
the system including the highest available bid and the lowest available offer. This book is 
stored by computer 101 and optionally by the remote terminals Sl-^4. As shown in FIO, 3, 
SI has entered a bid to buy 3 million at a price of 1.00. S3 has entered a bid to buy 7 million 
at a price of 0.90. S2 has entered an offer to sell 5 million at a price of 1.00. S4 has entered 
an offer to sell 2 million at a price of 1. 10. 

HGS. 4-6A provide schematic diagrams of the di^lay screens of trading entities SI, 
S2, S3, and S4 respectively in an embodiment of the present invention that includes a credit 
filtering feature \duch filters bids and off<^s for bilateral credit availability b^ween potential 
oounteiparties prior to displayiAg available bids and offers including the best available bid and 
offer. An asterisk C^") next to a displayed bid or offer indicates that the bid or offer is the 
trading entity*s own bid or offer and is therefore not available as a best bid or offer. In a 
diffmnt embodiment of the present invention (not shown), if a mdit filtering system is not 
used to screen the trading entity's display screens, each trading entity^s (SI 's and S2's) display 
will t>e the same as S3's and S4's display shown in FIG. 6A« 

FIO. €B shows an example of a practical implementation of the diq>lay screen of HG. 
6A wherein a number of trading instruments are simultaneously displayed. 

With reference to HG. 4, Si's display of bids and offers shows S3*s bid and S4*s offer 
because there is sufficient credit between SI and S3 and SI and S4 according to the credit 
natrix shown in FIG. 2. The display according to one embodiment of the present invration 
also shows SVs own bid. However, in alternate enibodinmt of the system accordiog to the 
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present invention^ S I own bid may be displayed in a separate window of the display screen 
or not di^layed at all. 

In the pictured embodiment of FIG. 4, in which the display is pxe-filtered for bilateral 
credit availability, Si's display does not diow S2's offer because SI and S2 have not extended 
one another sufficient credit to trade according to the credit matrix of FIG. 2. Si's display 
would remain the same even if SI was willing to extend credit to S2 but S2 was not willing 
to extend credit to SI. In the credit matrix of FIG. 2, however, ndther SI nor S2 has chosen 
to extend credit to the other. Thus, the best bid and/or offer available to the trading entities 
based on the stored credit matrix are respectively displayed to the trading entities. 

With irfcrenoe to FIG. 5, S2's display includes S3's bid and S4's offer because there 
is sufficient credit between S2 and S3 and between S2 and S4 according to the credit matrix 
shown in FIG. 2, S2's display may also display S2's own offer. In alternate embodiments, 
S2*s offer may be displayed in a separate window of the display screen or not displayed at all. 
S2's display does not show Srs bid because there is not sufficient credit b^een SI and S2 
to permit a transaction between SI and S2 according to the credit matrix of FIG. 2. Again, 
the best available bid and/or offer are displayed. 

With reference to FIG. 6A, thedi^y screen of trading entities S3 and S4 shows all 
bids and offers available in the market because S3 and S4 have sufficient credit with all 
countoparties. This display screen may also be seen by SI and S2 if no pre-fiUenng feature 
is available in the system, or ifSl and S2nmysdect an unfiltered display Asdiscussed 
above vdth referent to FIGS. 4 and 5, S3 and S4 may see their own offers/bids, these 
ofifexs/bidsmay be displayed in a squrate window of the di^lay soeen, or these o£fersA)ids 
may not be displayed at all. Again, the best bid and/or offer are displayed. 
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TTie dis[day screen shown in FIG. 6A illustrates that S3 and S4, by virtue of having a 
better credit position that SI or S2, have access to transactions not available to SI and S2 due 
to their worse credit position. For example, S3 or S4 may buy 3 million from S2 at a price 
of hOO and sell the 3 million to SI for 1.00. These transactions arc not available to SI and 
S2. Instead, they may only be performed through S3 or S4 (trading entities with sufficient 
credit from SI and S2). Therefore, a transaction opportunity for S3 or S4 is created due to 
ciedit discrepancies in the market 

In the transaction described above, wherein, for example, S3 buys from S2 and sells 
to S 1 , there is no profit to be made by S3 because the offer and bid prices are the same. While 
there is no financial incentive for S3 to facilitate the trade between SI and S2, S3's decision 
to do 90 provides S3 with information as to Uie flow of trading instruments witiiin the market. 
S3 knows that S2 has sold 3 million and that SI has bought 3 million. Therefore, in some 
situations, e.g,, when a trading entity needs information as to who is buying and selling a 
certain instrument, there may be a non-financial incentive for S3 to perform tiie two trades at 
the same imce. However, in (he more common situation, tiiere is a clear financial incentive 
to S3 to perform the two trades if S3 can buy from S2 at a relatively low price and sell to SI 
at a relatively high price, tiiereby making an immediate profit 

The operation of the electronic trading system according to the present invention will 
now be described in detail with reference to FIGS* 7-10. 

As illustrated in the functional block diagram of FIG. 7, a first embodiment of the 
electronic trading system according to the present invcnticm performs the following steps: 

701: Hie tcadii^ entities on the system, e.g., tradipg entities on trader terminals Sl-^4 
shown in FIG. 1, each enter credit parameim for transactions with the oth^ trading oitities 
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on the system. 

702: Next, the computer 101 stores the credit paiametCTS (sufi*.» numerical limits, 
rankings, etc,) entered by the trading entities as a credit matrix (for example, the credit matrix 
shown in FIG. 2). 

703: Trading entities enter bids and offers into the system using their respective remote 
terminals. 

704: The computer 101 collects bids and offers entered into the system by the trading 
entities. 

70S: Once the computer 101 has collected the credit paramos, bids, and offers from 
the trading entities, the computer then distributes the bid and offer information as well as the 
credit matrix to ca<* ttacfing entity's terminal or to an intermediate node. With tcspcci to the 
distribution function of the computer 101, the credit matrix may be distributed to the trader 
terminals S1-S4 or intermediate node initially, prior to entry of any bids or offers into the 
system, or distributed at the same time as offer and bid uiformation is distributed. 

706: Then, the trader tenninals or intermediate node uses the ^editn^^ 
bids and offers, thereby determining which bids and offers are available to the respective 
tiadmgenti^ based on bilateral credit avidlability. Hie available offers and bids are displayed 
to the trading entities S1-S4 as shown in FIGS. 4-6. 

707: Prior to the commencement of or during trading activities on the system 
according to tfie pssent invention, eadi trading entity has the option of entering aulo-arbitrage 
parameters including minimum spread information, minimum size information, and whether 
to automatically execute the arbitrage transactions or first alert the user of the arbitrage 
opportunity. One screen which may be used to enter auto-arbitrage options is illustraled in 
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FIG« 8 (see additional discus^on bdow with refeience to HO. 8). 

708: Based on the trading entity's auto-arbitrage parameters, if the trader terminal 
determines that an arbitrage opportunity is available based on the trading entity's specified 
auto-arbitrage parameters, the trader terminal either automatically sends an "execute" 
command to computer 101 or automatically generates an alert message for the trading entity, 
such as the alert message shown in PIG« 9. If an alert is generated and the trading entity 
decides to pursue the arbitrage transaction, the trader terminal then sends an "execute" 
command to computer 101 in response to the trading entity's input. 

709: Once computer 101 has received the "execute" command from the trader 
terminal, it automatically initiates a locking procedure wherry it attempts to lock all of the 
trades necessary to complete the arbitrage transaction. When the transactions are locked, the 
sysiem will not accept any inputs that affect the status or vsrm of the locked offers and bids, 
diereby preventing a situation in which some of the trades are executed before others and then 
the later trades are no longer available when die system tries to execute them. For example, 
trading entity S3 could be stuck with 3 million instruments (&^, U.S. dollars) which S3 
cannot seU for the same or a better price because Si's bid has been taken by another tr^^ 
entity , altered by S 1 » or expired i^te the system is executing the trade between S2 and S 3 . 
Thus» ttie locking feature is essential to theetectrcmic trading system according to the present 
inventicm to insure that the middle trading endty (e.g., trading entity S3 in the above example) 
does not expose itself to any risk during the arbitrage transaction. 

710: If computer 101 is able to lock all trades necessary to complete the arbitrage 
transaction, the computer automatically executes the trades. 

711: However, if ccHnputer is n t able to lock all necessary trades, none f the trades 
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aie executed. 

712: In dthCT instance, the trading entity is notified that an aibitrage tnmsaction has 
or has not occurred and provided with any information about the completed aibitrage 
transaction if any. For example, trading entity SI may be informed that its bid has been 
accepted by trading entity S3, Similarly, trading entity S2 may be notified only that its offer 
has been takra by trading entity S3. Trading entity S3 will be notified of the completion of 
its arbitrage transaction. 

FIG, 8 provides an illustration of one possible configuration of an auto-arbitrage 
parameter &xtry screen, Tlie screen includes a minimum spread entry for a plurality of 
instruments X» and Z; a minimum si2e de^gnation for instruments X, Y, and Z; "automatic 
e3^^t^« and "alert" options for each instrument, and an "ok" button to indicate when the 
trading entity has satisfactorily entered all auto-aibitiBge parameters. The minimum spread 
determines the price diffeimtial needed before an auto-aibitrage opportunity Vfill be recognized 
by the trader terminal (or the computer 101 as discussed below with reference to FIG. 10). 
For example, if "0" is entered, the trader terminal will identify an arbitrage opportunity 
whenever the trading entity can buy and sdl the minimum quantity for the same price, tf 
*.iO" is entered, the trader terminal will identify an arbitral opportunity whenever the trading 
entity can sell for a price . 10 or morB higher than ti)e pnce at which the trading entity can buy . 
The ndnimum size determines the quantity required before an arbitrage opportunity is 
identified* 

The "automatic execute" and "alert" options enable the trading entity to select whether 
the system will automatically execute an arbitrage transaction in response to a command to 
computer 101 from a remote terminal when an aibitrage 0[^rtunity is identified, r instead 
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generate an alert message which is displayed Co the trading entity (see FIG. 9) whereby the 
trading entity is provided with discredon as to whether or not to proceed with the arbitrage 
transaction. 

With reference to FIG. 10, the operation of a second embodiment of the electronic 
trading system according to the present invention includes the following steps: 

1001: The trading entities ent^ credit and auto-arbitrage paramet^s (as described 
above with reference to FIG. 7) into their trader terminals. The trader terminals then transmit 
this paramo information to comiHiter 101 . 

1002: The computer 101 stores the credit and arbitrage parameter information. 

1003: The trading entities enter bids and offers into the system which are uploaded 
to and stored by computer lOL 

1004: Tlie computer then distributes the offers and bids to the tmdfsr terminals where 
the offers and bids are displayed. In this embodiment, there is no pie-filtering function which 
determines which bids and offers may be displayed to a trading oitity based on credit 
availability. However, this feature may be added without dianging the operalicHi of this 
embodimoit of the electronic trading system according to the present invention^ 

1005: Based on the ^vod credit and aut&«bitiage parameter infomudion, if computer 
101 delects an arbitrage cq^rtunity, computer 101 automatically initiates the locking 
procedure wherdiy all trades necessary to complete the arbitrage transaction are locked to 
avoid any risk to the trading entity taking advantage of the arbitrage opportunity. 

1(X)6: If the compute 101 is able to lock ail necessary trades, it executes the trades, 
thmby completing the aibitratkm transaction. 

1007: The comiHiter 101 then n titles the trading entity as to the results of the 
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aibitcation tiansacdon. 

1008: In die event that the computer 101 cannot lock all trades necessary to complete 
the arbitrage transaction, the compute: will not execute any of the trades. Notification to the 
trading entity in this case may be provided but is not necessary if the trading entity's position 
has not been affected. 

In the embodiment of the present invention shown in FIG. 10, the comiHiter may also 
generate an alert message to the trading entity to enable the trading entity to decide whether 
to pursue the arbitrage option. However, if the trader terminal itself generates the alert 
message, the trader terminal is provided with logic whereby which it may determine which 
tcad^ are actually available to the trading entity based on the trading entity's credit and auto- 
arbitrage parameters (as discussed above with r^erence to PIG« 7). 

Tlie electronic trading system according to the present inventicm is capable of 
automatically idmtifying arbitrage opportunities that involve a chain of multqile trades and 
multiple intermediaries, for example, a process by which S4 sells to S2, S2 sdls to S3, and 
S3 sells toSl. In this sequence of trades, both S2 and S3 may profit, or one or both parties 
may agree to fyr^^'^t^^^ the trades to gain access to market flow information or for other non- 
financial purposes. 

In the dectrDnic tracfing system aooanfing to the present invention, it is crudal that the 
system be able to perform multiple trades ^multaneously to avoid creating any risk to the 
trading mdty omducting the arbitrage transaction. The midtiple transactions must be treated 
as contingent transacticms, whmin one transaidion cannot take place unless the oth^s are also 
available. For example, a computer which stores all offers and bids available in the system 
is useful to ensure that one transaction does not take place unless thers also take place. As 



-17- 



wo 97/22072 



PCT/IB96/01479 



a result, it is difficult to incorporate the auto-aibitiage feature acooiding to the present 
invention into a distributed trading system which does not have a rqKwitory of tiade 
infonnation as does the system shown in FIG. 1 because the coordination of locking of 
multiple transitions in a distributed system (one without a computer) is significantly more 
complex. 

With reference to FIGS. UA and IIB, the arbitrage opportuni^ identification process 
will now be d^cribed in greater detail. This process, which may be automatically performed 
by computer 101 or trader terminals S1-S4, indudes the following steps: 

1101: Based on stored credit parameter information, the computer 101 or trader 
t^minal (e.g., any of S1-S4) identifies the best bid price available to a trading entity. 

1102: Similarly, using the stored credit parameter information, the computer 101 or 
trader tenninal identifies the best offer price available to that trading entity. 

1103: Usirig the auto-arbitrage "minimum spread" parameter entered by the trading 
entity (see HO. 8), the computer 101 or trader terminal compares the minimum ^read value 
with the spread b^een the identified offer and bid prices. 

1104: If the spread between the best offer and bid prices is greater Um or equal to 
minimum qitead vahie entered by the trading entity, the computer 101 or trader tmninal then 
compares the "minimum amount" value entered by the trading entity with the total amount of 
all identified arbitrage transactions. If only the best bid and offer have been identified, the 
total amount is the lesser of the available amounts of the best bid and offer. For example, if 
the bid is for 3 miSim but the offer is only for 2 millira, the computer 101 or trader terminal 
will compare the minimum amount value with 2 million (the amount that can be bought and 
sold). If the best bid and offer and the next-best bid and o£fer have been identified (as 
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described bdow in step 1 107), the total amount is determined by adding th available amount 
of each transaction. The computer 101 will detennine the optimum amount available by 
automatically identifying the best possible combination(s) of axbitrage transactions available 
to the trading entity. 

1 105: If the total amount that can be traded is greater than or equal to the minimum 
amount parameter, the computer 101 either (1) initiates the locking procedure described above 
with reference to FIGS. 7 and 10 whereby both transactions are locked to prevent risk to the 
trading entity or (2) generates an alert mesage (see FIG . 9) which is transmitted to the trading 
eati^. If the trader terminal identifies the arbitrage opportunity, the trader terminal either (1) 
automatically sends an "execute" command to computer 101 or (2) generates an alert signal 
which is displayed to the trading entity (see FIG. 9), 

1106: If the spread avail^le is less than the minimum spread value entered by the 
trading entity, no arbitrage opportunity exists* 

1 107: If the amount available is less than tte minimum amount value entered by the 
trading entity, the computer 101 identifies ttie next best transaction available to the trading 
entity and performs the minimum spread and minimum amount analysis again to try to build 
up the total amount of the transaction to satisfy the minimum amount parameter. 

An aUemalxvc operation of the system according to ttie present invention is ilhistrated 
in FIG. IIB. Tbeoperaiion illustrated in FIG. UB is sitnilar to that d^cribed in FIG. ilA, 
but includes several additional steps. As shown in FIG. UB, when the minimum amount 
requirement of step 1 104 is satisfied, the computer 101 then compares the total amount of the 
arbitrage transaction with tite maximum amount parameter entoed by the trading enti^ {step 
1110). 
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1111: If the total size is less than ihe maximum amount, the computer 101 identifies 
the next-best tiansacdon available to the trading entity and evaluates this transaction to attempt 
to build up the amount of the transaction to the maximum amount parameter. If the trading 
entity has not entered a maximum amount paiam^r, the computer 101 automatically 
continues to add the n«t-best transactions until no further transactions are available based on 
the other name switch parameters and then executes the transactions. 

1112: If the total amount that can be traded is greater than or equal to the maximum 
amount parameter, tiie computer 101 dther (1) initiates the locking procedure described above 
with reference to FIGS. 7 and 10 whereby all transactions up to the maximum amount are 
locked to prevent risk to the trading entity or (2) generates an alert message (see FIG. 9) which 
is transmitted to the trading entity. 

1113: If an "average spread OK" option is selected by the trading entity (see FIG. 8), 
the computer 101 may continue to identify bids and offers which can be traded but have a 
spread less than the minimum spread set by the trading entity provided that the weighted 
average of the identified bids and offers having a minimum or greater spread and the identified 
bkls and ofiBcfs having a below-minimum spread remains equal to or greater than the minimum 
spread set by the trading entity. 

Once the arbitrage transaction has been completed, acknowledgment ^gnals may be 
generated by the computer 101 and sent to the appropriale trader terminals. The generation 
of these acknowledgment signals may be accomplished, for example, using the 
acknowledgment generation system described in U.S. Patent Application Serial No. 
OS/364,009, filed December 27, 1994, and incorporated hec^ by reference. 

With reference to PIG. 12, tiie operation f another embodiment f ttie dectronic 
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trading system hsmng a name switch feature according to the present invention includes the 
following steps: 

1201: The trading entities enter credit and name switch parameters into their trader 
terminals (e,g, any of S1-S4), e.g,, via a screen such as that shown in FIG. 13, The trader 
terminals then transmit the parameters to the computer 101. 

1202: The parameters are stored in computer 101 and optionally ^ored in trader 
terminals, e.g., S1-S4. 

1203: Bids and offers entered by trading entities on the system are stored in computer 

101. 

1204: Hie computer 101 identifies a potential transaction. 

1205: The computer checks the amount of available credit between the parties to the 
transaction. 

1206: If there is insufficient credit available between the parties, the computer 101 
seardies for name switch posabtlides based on name switch parameters entered by the traders 
into the system. For example, the computer may search for those parties that indicate "yes*" 
in the *name s^i^h** oolunm of the entry screen shown in FIG. 13. 

1207: lf<Mdy one name switch option b identified by the computer 101« the comp 
then checks other name switch parameters entered by the trader* for example, minimum 
^iread, nunimum size, maximum size and remaining credit parameters as shown in HG. 13. 
These criteria must be ^sfied for both parties to the transa<4ion. For example, with 
reference to the name switch parameters shown in FIG 13, to determine whether dieie is a 
sufficient mininmm spmd for a party to fiadliiafiB a transaction between parties S2 and S4» the 
computer otay either select the larger of the two nu^ ".02*** tfaevalue 
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entered for trader S4) or combine the two breads ".03") and use the combined value to 
determine whether a name switch can occur. 

An exan4>le of the name switch option determination will now be provided. It is 
assumed that a transaction is desiicd between trading entities S2 and S4. However, there is 
insufficient bilateral credit between S2 and S4 to enable execution of the transaction. 
Therefore, computer 101 searches for a trading entity such as S3 which has entered a "yes" in 
its name switdi category for both S2 and S4 (see FIG, 14C). The computer 101 then 
compares the bid-offer spread of the transaction between S2 and S4 with the maximum of the 
minimum spread set by S3 for trading entities S2 and S4. As shown in FIG. 14C, S3 has 
entered a 0.01 minimum spread for S2 and a 0.02 minimum spread for S4. Thttefore, the 
computer 101 selects the maximum of these spreads, or 0.02. The compute 101 then 
determines the allowable amount of the trade based upon the minimum and maximum values 
set by S3 for 82 and S4 respectively, such that the amount of the trade must be greater than 
the two niinimums and subject to a cap equal to the lower of the two maximum If all criteria 
are satisfied, the computer 101 executes a name switch enabling the transaction to be 
completed between S2 and S4 via S3.. 

1208: If multiple name switch options are identified by the computer 101, the 
computer evaluates the other name switch pazameters of each name switdiing possibility (e.g., 
minimum spread, minimum and maximum dze, and crectit remaining parameters for each 
trading party) to identify a subset of available name switch candidates as described above in 
st^ 1207. 

1209: The computer then selects a name switchiog entity firom this subset using a 
selection process. For example, the selection process may be rdndom, sequential, equal 



-22- 



wo 97/22072 



PCT/IB96/01479 



allocation, or any other appropriate selection process. Using a random selection process, the 
computer 101 selects from among the identified subset at random. Using a sequential selection 
process, the computer 101 selects the next available name switching party and rotates 
sequentially through the possible name switching parties. In an equal allocation selection 
process, the computer 101 determines the volume of name switching transactions that each 
name switching party has executed and attempts to equally allocate the name switching 
transactions between the available parties. 

1210 - 1212: Once a name switch party is selected, the name switdi is performed, the 
transaction is automatically executed as described above, and the parties are notified 
accordingly* 

1220: If no parties are available based on the name switdiing parameters, no 
transaction is executed. 

A sample screen by which trading entities may enter credit and name switch parameters 
into the system is shown in FIG. 13. Using Ais saeen, trading entities may enter credit limits 
for each potential oounterpaity, whether tte trading entity is willing to name switch with that 
counterparty, and ottier name switch parameters for each counterparty* 

The operalion of the name switch feature of the system according to the present 
invention will now be described in detsul with reference to FIGS. 14-18. 

For a name switch to occur, there must be sufficient bilateral credit available both 
between the less credit-worthy trading entity and the more credit-worthy trading oitity and 
between die more credit-worthy trading entity and the party with whom the less credit-'Worthy 
trading ratity desires to trade. For example, with reference to FIGS. 14A-D, assume trading 
entity SI enters die oedit and name switdi paiam^ers shown in FIG. 14A. Similariy, trading 
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entities S2» S3 and S4 respectively enter credit and name switch parameters shown in FIGS, 
14B-D. Based on the parameters entered by trading entities S1-S4. the following sample 
transactions are desired by trading entity SI: 

FIG IS: A match is tentatively possible between trading entity SI and trading entity 
S2 for an amount of $SM. 

In this example, trading ratity S2 has no credit remaining witii trading entity SI. 
Therefore trading entity SI cannot trade directiy with trading entity S2, Howevra", trading 
entity S2 has extended suftident credit to trading entity S3. Also, trading entity S3 has agreed 
to name switch for trading entity SI, and trading entity S3 has extended sufficient mdit to 
trading entity SI and trading entity S2 to cover the transaction. Finally, trading entity SI has 
extended sufficient ciiedit to trading entity S3 to cover tiie transaction^ Since ttiere is sufficient 
bilateral credit between SI and S3 and between S3 and S2, the name switch may take place 
(providing that the nunimum spread and other parameters are satisfied as described above witii 
reference to FIG. 12). 

FIG. 16: A match is possible between trading entity SI vid trading entity S2 for an 
amount of $10M 

Trading entity SI cannot trade diiecQy with trading entity S2 because trading mtity S2 
has not extended suffident credit to trading entity SI. However, in this situation, trading 
entity SI canM)t name switch with trading entity S3 because trading entity S3 has not extemtoi 
suffident credit to trading entity S2 to cover tiie transaction. 

FIG. 17: A match is possible between trading entity SI and trading entity S4 for an 
amount of $10M. 

Trading entity SI cannot trade (fitecdy with trading entity S4 because trading entity S4 
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has not extended sufficient credit to trading entity SI. Also, trading entity SI cannot name 
switdi with trading ratity S3 because trading entity S3 also does not have sufficient credit with 
trading entity S4. 

FIG. 18: A match is possible between trading entity SI and trading entity S4 for an 
amount of $10M. 

Trading entity S I cannot trade direcdy with trading entity S4 as cUscussed above with 
reference to FIG. 17. Further, trading entity SI cannot name switch with trading entity S2 
because trading entity S2 has not extended suffident credit to trading aitity SI to cover the 
trade. 

While the electronic trading system according to the pre^t invention is capable of 
performing the name switch function based on a determination of bilat^ credit availability, 
tiie system may also perform the name switch function based on unilateral credit availability 
as is appropriate for certain types of transactions. 

The automatic name switch feature of tiie electronic trading systrai according to the 
present mvention is also independent of any credit pre-fdtering di^lay function of the 
computer 101 or trader terminals (e.g.y S1-S4). 

Tlie automatic name switdi feature of the pxscnt invention may be based on pre- 
exi^g Gommerdal relationships b^wecn trading parties rather than on a direct profit basis 
as tfie result of a price spread Uke the auto-arbitiage feature, or on a combination of ttie two 
incratives. One example of sudi a commercial relationship is an arrangement by which tiie 
more credit-wortby party charges the less credit-worthy party a fixed amount for each name 
switdi transaction. Tlielessciedit-worthyparty may agree to pay this to increase its avai^ 
options in the market. Therefore, the name switch feature f the electronic trading system 
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according to the present invention is based on user election (the user elects to credit lines 
switch), not system selection as is used for clearing houses in which credit risk is mutualized. 

An optional feature of the system according to the present invention including auto- 
aibitrage and name switch features is a trade ticket ou^ut feed located at the trader terminals 
S 1-S4 and/or the computer 101 . One possible trade ticket output feed is described in U.S. 
Patent No. 5,003,473. 

In summary, the auto-arbitrage and name switch features of the electronic trading 
system according to the present invention employ similar network principles but address 
different market concerns- The auto-arbitrage feature enables trading entities to avail 
themselves of low-risk trading opportunities. TTie automatic name switch feature enables 
trading entities to benefit from oommerdal relationships with other b^tear-known or better- 
tanked (credit-wise) trading ratities. Both ifeatures benefit ttie system by increasing liquidity 
without the addition of new bids and offers by performing trades that otherwise would not be 
possible in the known systems due to credit limitations. 

While the presrat invention has been particulariy described with reference to the 
prefeaed embodiments, it should be readily q>parent to those of ordinary skill in the art that 
changes and mocfificaticms in form and details may be made without departing from the spirit 
and scope of the invention. It is intended that the appended claims include such changes and 
modifications. 
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CLAIMS 

Claimed is: 

1. An electronic trading system comprising: 

a plurality of trader terminals for receiving credit parameter data, aibitrage 
parameter data, and trading data from a trading entity and di^laying trade information to die 
trading entity, said trading data including bid and/or offer information input by the trading 
entity; 

a computer connected to said plurality of trader terminals via a communications 
netw<»k, said compute receiving and storing said credit parameter data and said trading data 
from said plurality of trader terminals; 

detecting means for automatically detecting an available arbitrage transaction including 
a plurality of trades based on said credit parameter data, said arbitrage paiam^ data, and 
said trading data; and 

executing means for automatically executing said available art)itrage transaction by 
executing all of said plurality of trades. 

2. An ^ectranic trading system according to claim 1, further comprising 
notification means by which the trading entity is notified that an aibitrage tiansaction has been 
performed and the results of said performed arbitrage transaction. 

3. An electronic trading system according to claim 1, further comprising alert 
means for alerting the trading entity of a detected arbitrage opportunity detected by said 
ddecting means and providing the trading entity with the option to pur^ or not pursue said 
detected arbitrage opportunity. 

4. An electronic trading system according to claim 1, wherein said executing 
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means includes locking means by which all trades necessary to complete a detected arbitrage 
opportunity are locked prior to execution of any of said all trades to ensure that said all trades 
remain available during the execution of said detected arbitrage transaction, wherein said 
executing means will not perform any txades of said detected arbitrage transaction unless said 
all trades are locked. 

5. An electronic trading system according to claim 1» wherein said a:©dit 
parameter data includes a credit limit for each potential trading counterparty. 

6. An electronic trading system according to claim 1, wherein said arbitrage 
parameter data includes a minimum spread parameter and/or a minimum size parameter and/or 
a maximum size parameter. 

7. An electronic trading system according to daim 1, wherein said arbitrage 
parameter data includes a minimum spread paramet^, an aveiage spread parameter, a 
minimum size parameter, and a maximum size parameter. 

8. An electronic trading system according to daim 1, wherein said available 
artntrage transaction is one in which a first trading endty enables a trade requested by a second 
trading entity and a third trading endty, said first trading entity having suffidmt credit with 
said second and third trading entities to complete said trade, said second and tlurd trading 
entities being unable to trade directly with one another. 

9. An dectnmic trading system, comprising: 

a plurality of trader terminals for recdving credit parameto' data, name switch 
parameter data, and trading data from a trading entity and dl^laying trade information to the 
trading entity, said trading data including bid and/or offer informatim ii^t by tfae trading 
entity; 
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a ootnputer connected to said plurality of trader terminals via a communications 
network, said computer receiving and storing said credit parameter data, said name switch 
parameter data, and said trading data from said plurality of trader terminals; 

dating means for automatically delecting an available name switch transaction based 
on said credit parameter data, said name switch parameter data, and said trading data; and 

executing means for automatically executing said available name switch transaction. 

10, An electronic trading system according to claim 9, furtter comprising 
notification means by which the trading entity is notified that a name switch transaction has 
been performed and the results of said performed name switch transaction. 

11, An electronic trading system according to claim 9, wherdn said credit 
parameter data includes a credit limit for each potCTtial trading counterparty. 

12, An electronic trading system according to claim 9, wherein said name switch 
parameter data includes a minimum spread param^ and/or a minimum size parameter and/or 
a maximum size parameter. 

13, An electronic trading system according to daim 9, wherein said name switch 
parameter data includes a minimum spread parameter, an average spread param^er, a 
minimum size parameter, and a maximum size parameter, 

14, An dectronic tc&dir^ system aoooc£ng to daim 9, wherdn said avaikyble name 
switch transaction is one in which a first trading entity enables a trade requested by a second 
trading entity and a third trading entity by allowing saud second trading entity to trade with said 
third trading entity using said first trading entity's credit line, said first trading entity having 
suffident credit with said second and third trading entities to complete said trade, said second 
and third trading entities bdng unable to trade directly with one another. 
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15. An electronic trading system comprising: 

a plurality of trader terminals for receiving credit parameter data, arbitrage 
parameter data, and trading data from a trading entity and displaying trade information to the 
trading entity, said trading data including bid and/or offer information input by the trading 
entity; 

a computer connected to said plurality of trader terminals via a communications 
network, said computer receiving and storing said credit parameter data and said trading data 
from ssud plurality of trader terminals; 

a detector for automatically detecting an available arbitrage transaction including 
a plurality of trades based on said credit parameter data, said arbitrage parameter data, and 
said trading data; and 

an executing circuit for automatically racecuting said available arbitrage 
transaction by executing all of said plurality of trades. 

16. An electronic trading system according to daim 1S» further comprising a 
notification dvcuit by which the trading entity is notified that an arbitrage transaction has been 
performed and the results of said performed arbitrage transaction. 

17. An decbxmic trading system according to daim IS, further comprising an alert 
circuit for alerting the trading entity of a detected arbitrage opportunity detected by said 
detector and pnividirig the trading entity with the option to pursue or not pursue said detected 
arbitrage opportunity. 

18. An dectronic trading system according to claim 1S» wherein said executing 
circuit indudes locking dxcuit by whidi all trades necessary to complete a detected arbitrage 
qqxirtunity are locked prior to execution of any of said all trades to insure that said all trades 
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remain available during the execution of said detected aibitrage opportunity, wherrin said 
executing drcuit will not perform any trades of said detected arbitrage opportunity unless said 
all trades are locked. 

19. An electronic trading system according to daim 15, wherein said credit 
parameter data includes a credit limit for each potential trading counterparty* 

20. An electronic trading system according to claim 15, wherein said arbitrage 
parameter data includes a mirumum spread parameter and/or a minimum size parameter and/or 
a maximum size parameter. 

21. An electronic trading system according to claim 15, wherein said arbitrage 
parametCT data includes a minimum spread parameter, an average spread parameter, a 
minimum size parameter, and a maximum size parameter. 

22. An electronic trading system according to claim 15, wherein said available 
arbitrage transaction is one in which a first trading entity enables a trade requested by a seccMid 
trading entity and a third trading entity, said first trading entity ha^dng sufficioit credit with 
said second and third trading entities to complete said trade, said second and third trading 
entities bdng unable to trade directly with one another. 

23. An electronic trading system, comprising: 

a pliuality of trader terminals for receiving credit parameter data, name switdi 
parameter data, and trading data from a trading entity and displaying trade information to the 
trading entity, said trading data including bid and/or offer information input by the trading 
entity; 

a computer cmnected to said plurality of trader t^minals via a communications 
network^ said computer recdving and storing said credit parameter data, said name switch 
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parameter data, and said trading data from said plurality of trader terminals; 

a detector for automadcally detecting an available name switch transaction based on 
said credit parameter data, said name switch parameter data, and said trading data; and 

an executing drcuit for automatically executing said available name switch transaction. 

24. An electronic trading system according to claim 23, further comprising a 
nodfication circuit by which the trading entity is notified that a name switch transaction has 
been performed and the results of said performed name switch transaction. 

25. An electronic trading system according to claim 23, wherein said oedit 
parameter data includes a credit limit for each potential trading counterparty. 

26. An dectxonic trading system according to claim 23, wherdn said name switch 
parameter data includes a minimum spread parameter and/or a minimum size parameter and/or 
a maximum size parameter. 

27. An electronic trading system according to daim 23, wherein said available name 
switch transaction is one in vAnch a first trading entity enables a trade requested by a second 
tiading entity and a thiid tradiog entity by allowing said second trading entity to trade with said 
third trading entity using said first trading entity's credit line, said first trading entilty having 
efficient oedit with ssud second and third trading entities to complete said trade, said second 
and third trading entities being unable to trade directiy with one another. 



-32- 



wo 97/22072 



PCT/1B96/01479 




wo 97/22072 



PCTAB96/0I479 



2/13 



BIDS 


OFERS 


(Sp 3® 1.00 
(S3) 7© 0.90 


(Sg) 5® 1.00 
(S^) 2® 1.10 


BEST*^ 1.00 


BEST-^ 1.00 



MARKET BOOK 

FIG.3 



BIDS 


OFFERS 


(Sp 3® 1.00* 
(S3) 7® 0.90 


(S^) 2® 1.10 


BEST-^ 


0.90 


BEST-^ 


1.10 


S^-S DISPIAY 

FIG.4 


BIDS 


OFFERS 


(S3) 7® 0.90 


(Sj) 5® 1.00* 
(S^) 2® 1.10 


BEST*- 


0.90 


BEST— 


1.10 



So*S DISPIAY 



FIG.5 

SUBSTITUTE SHEET (RULE 26) 



wo 97/22072 



PCT/IB96/01479 



3/13 



BIDS 


OFFERS 


(Sp 3@ 1.00 
(S^) 7® 0.90* 


(Sj) 59 1.00 
(S^) 2® 1.10 


BEST-^ 1.00 


BEST-^ 1.00 



Sj's nspuY 

FIG.5A 



BIDS 


OFFERS 


(S^) 3@ 1.00 
(S3) 7® 0.90 


(S2) 5® 1.00 
(S^) 2® 1.10* 


BEST-^ 1.00 


BEST-*^ 1.00 



S4's DISPLAY 

FIG.6A 



SUBSTITUTE SHEET (RULE 26) 



wo 97/22072 



PCT/IB96/01479 




SUBSTITUTE SHEET (RULE 26) 



wo 9702072 



5/13 



TRADERS ENTER CREDfT PARAMETERS 
FOR ALL COUNTERPARHES 

t 



PCT/IB9ti/OI479 



701 



CREDIT MATRIX STORED IN COMPUTER 101 



702 



TRADERS ENTER BIDS AND OFFERS INTO SYSTEM 

i 



703 



COMPUTER 101 COLLECTS BIDS AND 
OFFERS INPUT INTO SYSTEM BY TRADERS 



I 



704 



COMPUTER 101 DISTRIBUTES ALL BIDS AND OFFERS 
AND CREDfT MATRIX TO TRADER TERMINALS A>D OR INTERMEDIATE NODE 



INDIVIDUAL TRADER TERMINAL. COMPUTER OR NODE 
RLTERS BIDS AND OFFERS USING CREDIT MATRIX 
AND DISPLAYS AVAILABLE BIDS/OFFERS TO TRADER 



TRADER ENTERS 
AUTO-ARBITRAGE PARAMETERS 



707 



I 



706 



BASED ON TRADER'S ARBITRAGE 

PARAMETERS, F ARBTTRAGE 
OPPORTUNITY EXISTS. TERMINAL 

ALERTS TRADER OR 
AUTOMATICALLY SENDS 'EXECUTE" 
COMMAND TO COMPUTER 101 



I 



COMPUTER 101 INITIATES LOCK OF 
NECESSARY TRADES 



708 



709 



LOCK 



NO LOCK 



ARBITRAGE TRANSACTK)N 
COMPLETED 



I 



710 



711 



NO ARBITRAGE TRANSACTION 
COMPLETED 



TRADER NOTIRED 



712 



FIG.7 

SUBSTITUTE SHEET (RULE 26) 



wo 97/22072 PCT/IB96/01479 



6/13 



AlfTO-ARBTTRAGE PARAMETER ENTRY 



INSTRUMENT 


X 


Y 


Z 


MIN. SPREAD 


.01 


.05 


0 


MIN. SIZE 


3M 


10M 


1M 


MAX. SIZE 




11M 


20M 



AVG. SPREAD 0K |^^ iXI 
AUTO-EXECUTE IXI I I I I 
□ 1^ 1^ 



ALERT 



OK 



FIG.8 



AUTO-ARBITRAGE ALERT 

ON INSTRUMENT [x] 
BUY FROM |a| at 
SEU TO m AT 

SPREAD VALUE 



( EXECUIE ) ( CANCa ) 



FIG.9 



SUBSTITUTE SHEET (RULE 26) 



wo 97/22072 



PCT/IB96A)1479 



7/13 



TRADERS ENTER CREIXT PARAMETERS AND 
AUTO-ARBITRAGE PARAMETERS 
FOR ALL COUNTERPARTIES 



1001 



CREDIT PARAMETERS 
AND AUTO-ARBITRAGE PARAMETERS 
STORED IN COMPUTER 101 



1002 



TRADERS ENTER BIDS AND OFFERS 
WHICH ARE UPLOADED TO COMPUTER 101 



1003 



COMPUTER 101 DISTRIBUTES BIDS 
AND OFFERS TO TRADERS 



1004 



J 



IF COMPUTER 101 DETECTS 
ARBITRAGE OPPORTUNITY, 
IT AUTOMATICAaV INITIATES 
A LOCK ON THE NECESSARY TRADES 



LOCK 



1 



1005 



NO LOCK 



ARBITRAGE TRANSACTION 
COMPLETED 



1006 



NO ARBITRAGE TRANSACTION 
COMPLETED 



1008 



TRADER NOTIFIED]n,1007 



FIG. 10 

SUBSTITUTE SHEET (RULE 26) 



wo 97/22072 



PCT/IB96/01479 



8/13 



IDENTIFY BEST (LOWES!) AVAIWBLE 
OFFER (BUY) PRICE 



1101 



IDENTIFY BEST (HICHEST) AVAIlABLf 
BID (SALE) PRICE 



O102 



COMPARE MINIMUM SPREAD VALUE WITH 
AVAILABLE SPREAD OF IDENDRED TRANSACTION 



AVAILABLE^NiMUM 



1103 



AVAILABl£<MINIMUM 



NO ARBITRAGE OPPORTUNITY 



1106 



COMPARE TOTAL AMOUNT OF 
IDENTIFIED TRANSACTIONS 
WITH MINIMUM AMOUNT PARAMETER 



TOTAL^INIMUM 



T0TAL<M1NIMUM 



.1104 



IDENTIFY NEXT- 
BEST TRANSACTION 
(BID AND OFFER] 



7 



1107 



AUTO-EXECUTE ARBITRAGE 
TRANSACTION OR GENERATE 
ALERT MESSAGE 



1105 



F1G.11A 



SUBSTITUTE SHEET (RULE 26) 



wo 97/22072 



PCT/IB96/01479 



9/13 



IDENTIFY BEST (LOWEST) AVAILABLE 
OFER (BUY) PRICE 



1101 



IDENTIFY BEST (HIGHEST) AVAILABLE 
BID (SALE) PRICE 



1102 



i 



COMPARE MINIMUM SPREAD VALUE WITH 
AVAILABII SPREAD OF IDENTIRED TRANSACTION 



AVAILABLE^INIMUM 



1103 



AVAILABLE<MINIMUM 



NO ARBITRAGE OPPORTUNITY 



1106 



COMPARE TOTAL AMOUNT OF 
IDENTIFIED TRANSACTIONS 
WTTH MMIMUM AMOUNT PARAMETER 



TOTAL^INIMUM 



TaTAL<MINIMUM 



1104 



IDENTIFY NEXT- 
BEST TRANSACnON 
(BID AND OFFER) 



7 



1107 



COMPARE TOTAL AMOUNT OF 
IDENTIFO TRANSACTIONS 
WTTH MAXIMUM AMOUNT PARAMETER 



TOTAL<MAXIMUM 



Olio 



IDENTIFY NEXT- 
BEST TRANSACnON 
(BID AND OFFER) 



TOTAL^MAXiMUM 



1113 

J. 



7 



1111 



AUTO-EXECUTE ARBITRAGE 
TRANSACTIONS UP TO 
MAXIMUM AMOUNT OR 

GENERATE ALERT MESSAGE 



1112 



^^VERAGE SPREAD OPTION 



FIG.11B 



SUBSTITUTE SHEET (RULE 26) 



wo 97/22072 



PCT/IB96/01479 



10/13 

ItRADERS enter credit and name switch parameters K ,^ 201 

^ ^202 



PARAMETERS STORED BT COMPUTER 101 
(OPTIONAL ALSO STORED IN TRADER TERMINALS) 



I 



BIDS AND OFFERS ENTERED BY TRADERS 
AND S TORED IN COMPUTER 101 

I 



1203 



COMPUTER 101 IDENTIRES A POTE NTIAL TRANSACfiofrK .1204 



CREDIT 

— — ^— ^— ~— — 1 AVAtU^LE 
COMPUTER 101 CHECKS AVAILABLE CREDIT BETWEEN PARTIES 



I NSUFFICIENT CREDITj 
I SEARCH FOR NAME SWITCH OPtiOflF - 



•1205 



ON E OPTION t 
OK] CHECK W 



CHECK NAME SWITCH 
PARAMETERS 



1207 



NOT OK 1 




NO TRANSACnON 




EXECUTED 


NO SUBSET 


M220 





NO OPTIONS 



NO 

TRANSACTION 
EXECUTED 



MULTIPLE 
OPTIONS 



T 



CHECK NAME SWITCH PARAMETERS 
TO IDENTIFY AVAILABLE SUBSET 
OF NAME SWnfCH PARTIES 



1 



1214 



1208 



SUBSET FOUND 



SELECT NAME SWnCH PARTY 
FROM AVAIU^BLE SUBSET 




♦ 






PERFORM NAME SWITCH 






♦ 






EXECUTE TRANSACTK)NS 


h 







1209 



1211 



FIG, 12 



NOTIFY PARTIES 



1212 



SUBSTITUTE SHEET {RULE 26) 



wo 97/22072 



PCT/IB9d/01479 



11/13 



BANK S3~CRED[r AND N 


lAME SUA 


TCH PARAMETERS 


BANK 


CREDIT 
UMIT 


CREDIT 
REMAIN 


NAME 
SWITCH 


SPR^ 


MIN. 
AMOUNT 


MAX. 
AMOUNT 


SI 


100M 


90M 


NO 








S2 


50M 


50M 


YES 


.01 


2M 


5M 


S4 


500M 


450M 


YES 


.02 


2M 


100M 


OK 







FIG. 13 



BANK S1-CR 


EDIT AND NAME SWITCH 


PARAMET 


ERS 


BANK 


CREDIT 
UMIT 


CREDIT 
REMAIN 


NAME 
SWITCH 


MIN. 
SPREAD 


MIN. 
AMOUNT 


MAX. 
AMOUNT 


S2 


SOM 


10M 


YES 


.01 


2M 


5M 


S3 


10M 


10M 


YES 








S4 


500M 


10M 


YES 


.02 


5M 


10M 


OK 







FIG.14A 



BANK S2'-CR 


EDIT AND NAME SWITCH 


PARAMETERS 


BANK 




CREDIT 
REMAIN 


NAME 
SWITCM 


MIN. 
SPREAD 


MIN. 
AMOUNT 


MAX. 
AMOUNT 


SI 


10M 




NO 








S3 


10M 


10M 


YES 


.01 


5M 


20M 


S4 


SOM 


10M 


NO 








OK CANCa 



FIG.14B 

SUBSTITUTE SHEET {RULE 26) 



wo 97/22072 PCT/IB96/01479 

12/13 



BANK S3-CR 


EOnr AND NAME SWfTCH 


PARAMETERS 


BANK 


CREDIT 
UMIT 


CREDIT 
REMAIN 


NAME 
SMTCH 


MIN. 
SPREAD 


MIN. 
AMOUNT 


MAX. 
AMOUNT 


SI 


20M 


lOM 


YES 


.01 


5M 


lOM 


S2 




5M 


NO 








S4 


25M 


10M 


YES 


.03 


lOM 




Ml 







FIG. 1 40 



BANK S4-CR 


EDIT AND NAME SWITCH 


PARAMETERS 


BANK 


CREDIT 
UMU 


CREDTT 
REMAIN 


NAME 
SWITCH 


MIN. 
SPREAD 


MIN. 
AMOUNT 


MAX. 
AMOUNT 


SI 






NO 








S2 


10M 


10M 


YES 


.01 


5M 


20M 


S3 


20M 




NO 








m 







FIG.14D 

SUBSTITUTE SHEET (RULE 26) 



wo 97/22072 



PCT/IB96/0I479 



13/13 



5M 

SI S2 
S3 

FIG.15 



10M 

SI X ^ S2 



10M 



S3 

FIG.16 



10M 

SI X * S4 



S3 



FIG. 17 



lOM 

SI X ^ S4 



S2 



FIG.18 



SUBSTITUTE SHEET (RULE 26) 



INTERNATIONAL SEARCH REPORT 



bite* in«l ApplicxDon No 

PCT/IB 96/01479 



A. CLASSinCATION OP SUBJECT MATTER 



tD InteniAaoiu] F»ie« a«aftcrtoft <IPQ or to both nittoiai diwificinon and IPC 



D. FIELDS SEAaOHED 



Mtnmum docuRunUOon nardied (disificttion lyittm foUoved by d«nfK4flQn tymbols) 

IPC 6 G06F 



Dflcbmaiunan uarched other dun mwumum doeuracnubaD to die cmeat dut such docuinErti iit mclsdcd in dtt fidds lurched 



Elcctivfvc dsU bve coniuted dimftf *« utferoiiiowJ KMirfi (hum of date hue awt where pncacal, lecrch teim need) 



C. DOCUMENTS CONSIDEIlfiD TO BE RELEVANT 



Cattfory ' 



OUboti ol docimenc wids mAcstian, where apimfinalc, of die rdcviAt puago 



Rdcvant to claim No. 



P.A 



EP 0 512 702 A (REUTERS LTD) 11 November 
1992 

see abstract: claims 1,5-8 

US 5 375 655 A (TOGHER MICHAEL ET AL) 20 

December 1994 

cited in the application 

see abstract: claims 1.15 

EP 0 399 85B A (REUTERS LTD) 28 November 
1998 

cited in the application 
see abstract: claims 1.6 
see column 4, line 36 • line 51 

WO 96 05563 A (REUTERS LTD) 22 February 
1996 

see abstract; claims 1,2,8,10.11; figure 1 



1.9.15, 
23 



1,9.15, 
23 



1.9.15, 

23 



1.9.15, 
23 



□ 



Punhcr docvnciui «ix UAed in Urn tonttnuaiion of box C. 



j Paieairimily immbcraarc Itsiedi 



*$pedal caMgomsoroicddocvincnti; 

'A' documtfU deOning du venefBl itatt of (he ait which ta not 

coDBdercd to be of paxdcular relevance 
T eariin-dooimcnitaiapdhUMoaoraiterlhetnterMtwn^ 

(Uimdate 

*L' docufDent whidi nay Otfuw doubb on piiority datin(a) or 
wfaldi iM dted toeicaUish dia puUicahon date of aooiher 
atattoA or other ipcaal rtann (» fpedficd) 

-Cr docuin«ttrtf<mngto«ooraIdilcloeurB,UK, eadiifaitRnor 



T lattr dooumcnt pubhdied after the dUematiooal filinf date 
or ffmoiity due and not in codlbet with ttw amlicaQoa but 
died to mkniand dM prumple or dicory uodertyint the 



*?' documcni poblidMd ^Hir ta Uie imonrtiooal GtiDt data but 
later dun the pnortty data cUimcd 



*X' documcBi of fiarticulaf n Icvancc; (be daimad uivcntion 
cannot be cooodtttd novel or camot be considered ta 
involve an invutiv* rtep when die docunent it taken alona 
docianeni of paracidar nlcvaoee; the daimed iavcn&on 
cannot be conadncd id Involve in inventive «rp when die 
document ii combuitd with one or more odier auch docu- 
menca, waOi conddnanon bdng obvioua to a penoa tkilicd 
in the ait 

'A' document ntsnbcr of die lame pnSait fnnily 



Date of dw adual complctton of the miaaa&ooa) aearch 

27 March 1997 



Date of madini of d» intcmattooa) eearch report 

14,04.97 



Name and mutuii addren of the ISA 

Etmnean Patent Ofnoc, P.B. 5111 Pctcntfaan 2 
NL • 2210 HV Rijimtk 
Td. i-^ 31-70) 34O.2OC0, Ta. 31 &il epo nl, 
F«i:(^lt-70) 340-3016 



Ainhonied cflto 



Suendermann, R 



fmtm FCT/I&A/3I0 (flMoaa ihiet) Outy Iffi) 





uUsnMtum on paUiU tuoily mo 


ibcR 




bua -nil AppUcilian No 








PCT/IB 96/01479 


Patent document 
dud in fewch report 


1 Pufalicalioi 
due 


Pateat famUy 
ziicinbef(c) 


PttblicMiuD 


EP 0512792 A 


11-11-92 


jp 


6096359 A 


08-04-94 


US 5375055 A 


20-12-94 


AU 
EP 
JP 
UO 


3605493 A 
0625275 A 
7506916 T 
9315467 A 


01-09-93 
23-11-94 
27-07-95 
05-08-93 


EP Q399850 A 


28-11-90 


US 5136501 A 
DE 69024099 D 
DE 69024099 T 
HK 104596 A 


25-01-96 
13-06-96 
21-06-96 


WO 9605563 A 


22-02-96 


AU 
GB 


3531395 A 
2294788 A 


07- 03-96 

08- 05-96 



PoMnFCT/XM/aiOd 



